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Abstract 
Intra industry trade reflects monopolistic competition amongst industries, hence shows economics of scale in the 
economy. In this paper, a different framework put forth for estimating to monopolistic competition, intra industry 
trade within R&D framework for the 14 subsections of the manufacturing industry in Turkey between 1990 and 2010. 
Obtained results show that intra-industry trade supported by R&D intensity growth in the lagged term in Turkey 
between 1990 and 2010. 
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1. Introduction 
Due to the economies of scale, intra-industry trade is crucial for the industries. Krugman (1979)’s model examined 
that international trade within monopolistic competition framework which is not taken into account in Hecksher-Ohlin 
Trade Model. Krugman model takes monopolistic competition into account for international trade, and hence for intra-
industry trade. 
In this paper, whether intra industry trade is affected by R&D intensity production is tested empirically within panel 
data analysis framework in 14 subsections in the manufacturing sector in Turkey, between 1990 and 2010. R&D 
intensity growth and intra-industry trade relation is tested within System GMM Approach.  
This remainder of the paper is as follows. In second part of this paper, in which literature review is conducted, in 
the third part of the paper empirical assessment is applied, and the last part in which general outline and findings are 
discussed.  
2. Literature Review And Hypotheses  
Krugman Model (1979) could be counted as ‘new innovator ‘for international trade theory and relevant literature. 
The model underlines that the monopolistic competition for international trade. For the inter-industry trade, Krugman 
Model implies that there is no need for comparative advantage for intra industry trade is for inter-industry trade; 
however, intra-industry trade creates to chance for gain cost advantage thereby product differentiation, and thus 
competitive advantage.  Krugman (1981) emphasized that the consumer taste for different products and product 
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diversification are important for intra industry trade for the industry. Intra industry trade could be described as 
simultaneous export and import in the industry (Amador and Cabral, 2009).1   
Bitzer and Geishecker (2005) found that positive trade-based knowledge spillovers are dominated by negative 
competition effects, in terms of intra-industry trade, empirically between 1973 and 2000 of the OECD countries.2  
Darity and Davis (2014) emphasized development of intra-industry trade, and scrutinizing to Hecksher-Ohlin-
Samuelson (hereafter H-O-S) Approach which assumes factor endowments and trade are interconnected in terms of 
trade. According to Darity and Davis (2014), H-O-S Approach is not realistic way for investigating to the reality and 
real trade concerns.  
 Sawyer, Sprinkle and Tochkov (2010) found that R&D spending and the share of manufactured goods in exports 
are major positive determinants, while geographical distance is one of the negative determinants of intra-industry trade 
in East Asia, in 22 countries. Spulber (2008) counted intra-industry trade is one of the important properties of 
technology in international trade, as expected variety of goods traded in equilibrium increases when technology trade 
increases, thus the countries derive benefits from intra-industry trade. Haaland and Kin (2008) present rigorous 
theoretical model in which the market equilibrium based on intra-industry trade of R&D policies, trade and process 
innovation. Their model assumes that the firms choose quantities and R&D investments simultaneously. 
Martin and Orts (2002) found that intra-industry in Spain is based on low quality products, they found that there is 
direct relation between intra-industry trade and technology intensiveness in Spain in 76 industries between 1988 and 
1992. 3 
 Davis (1995) point out that the literature about intra-industry trade criticizes to the Hecksher-Ohlin models 
(Hecksher-Ohlin-Ricardo model etc.), and the literature is dated with Grubel and Lloyd (1975).   
For Botric (2013) the early literature of intra-industry trade emphasizes that the intra-industry literature criticizes to 
the traditional models which are based on factor endowments.    
Davis (1995: 2001) emphasized that is as follows; 
 
“Helpman and Krugman (1989), who cite the   prevalence of intra-industry trade as ‘one of the key empirical 
reasons for emphasizing the role of increasing returns and imperfect competition in the world economy’ “.  
 
Krugman (1981) describes that there are some paradoxes in the international trade literature, inter-industry trade is 
important for the classical assumptions, however, there is an intra-industry trade concept in the literature, and it is 
needed to be taken into account.   
According to Brülhart (2008)’s empirical analysis, after the 1990s, intra-industry trade is important for high and 
middle income countries, trade of African countries are based on inter-industry trade. Intra-industry trade is based on 
vertical production integration.  
Grossman and Helpman (1979) constructed a dynamic model in which R&D expenditures are needed to be taken 
into account for trade flows. R&D expenditures are based on the profits, and R&D production creates a product 
differentiation.  Grossman and Helpman (1979) used comparative advantage background/framework in their paper.  
The paper uses intra-industry framework, and assumes R&D activities are needed for product diversification, and 
intra-industry trade should be lowered, under intra-industry activities are increasing rate of scale (IRS).   
The hypotheses of the paper are as follows; 
 
H1: R&D expenditures has affected on intra-industry trade positively due to it creates an internal product 
differentiation.    
H2: R&D expenditures has not simultaneously affected on intra industry trade, there is lagged relation between 
R&D expenditures and intra-industry trade, positively.  
 
 
1 In the literature, there are two types of intra-industry trade definitions which are vertical and horizontal. Vertical intra-industry is assumed in this 
paper. For detailed information see Krugman (1979). Thus, Amador and Cabral (2009)’s definition is relevant for vertical intra-industry trade. 
2 They controlled knowledge diffusion through intra-industry in the paper.  
3 They found that when the R&D investment or human capital of the firm is higher than the sector average, there is less low quality product based 
intra-industry trade activity of those firms.  
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3. Methodology 
3.1. Sample and Data Collection 
The sample is used in this paper consisted of 14 subsections of the manufacturing sector in Turkey between 1990 
and 2010. All the data were used in this paper were taken from OECD (2014) STAN Database.  R&D denotes the 
research and development spending across the entire manufacturing sector (as of manufacturing, %) and intt denotes 
intraindustry trade (index). The subsections of the manufacturing sector are depicted in Table 1. 
 
Table 1  
Subsections of the Manufacturing Sector were used in the Sample 
 
 Food products and beverages         Non-ferrous metals 
      Tobacco products Fabricated metal products, except 
machinery and equipment 
         Textiles Machinery and equipment, n.e.c. 
 Chemicals and chemical products Electrical machinery and apparatus, 
n.e.c. 
     Rubber and plastics products Radio, television and 
communication equipment 
Other non-metallic mineral products Motor vehicles, trailers and semi-
trailers 
Iron and steel Other transport equipment 
3.2. Methodological Framework 
In this paper, panel data analysis is employed for estimate the effect of R&D spending on the intra-industry trade.  
Growth rate of all the data were estimated.  
The estimated model is as follows; 
,intt 0 1 ,
&
i tG t i t
G R DE E H            (1) 
Where inttGG denotes growth of the intra-industry trade (%) and exp&R D denotes research and development 
expenditures growth by sub-sector (as of manufacturing, %). Moreover, i and t denotes countries and time, 
respectively. H denotes the error term of the model.  
55 Ömer Tuğsal Doruk /  Procedia - Social and Behavioral Sciences  210 ( 2015 )  52 – 57 
Whether the series have random walk process is important for avoiding spurious relationship between the series 
included in the regression analysis. Levin, Lin ve Chu (2002) panel unit root test was employed in this paper for 
determining the series are I(0) or I(1).  
3.2.1. Levin,Lin ve Chu(2002) Panel Unit Root Test  
Levin,Lin ve Chu (2002) panel unit root test is extended version of Dickey Fuller Test and developed for panel data, 
which based on the equation as following;  
∆Yi,t=αi+ρ Yi,t-1+ k∆ Yi,t-k+δit+θt+uit        (2) 
Levin,Lin ve Chu (2002) panel unit root test predicted ρ in pooled OLS (Asteriou & Hall, 2007: 367). 
3.2.2. System GMM Approach 
 The system GMM approach which is used in this paper based on Blundell and Bond which is using orthogonal 
deviation instead of differencing method is used in Arellano Bond method.  
The system GMM approach based on Hausman ve Taylor (1978) and described as, mathematically;  
yit = x’itβ + Z’iγ + vit          (3) 
Where β K x 1 and γ gx1 which the variables of xit are time dependent and cross section dependent. Zi denotes time 
inconsistent variables (Baltagi, 2005: 142). 
The vector form of this equation is; 
Yi = Wiη + vi            (4) 
(Baltagi, 2005) 
The LLC panel unit root test results were depicted in Table 2, which show all the series are I(0)., as expected4. 
Therefore, the series are available in their raw form for panel data regression.  The panel system GMM results were 
depicted in Table 3.  
 
 
4 In general, differenced series are I(0) except some circumstances in the econometrics. 
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Table 2 
Panel Unit Root Test Results 
 




Note: a denotes siginificance at %1 statistical significance level. The unit root test has constant. Maximum lag 




 The Estimation Results 
 
 
 System GMM 
gR&Dt 0.01 (0.7) 
ginttt-1 -0.13 (0.5) 
R&Dt-1 0.39 (0.0) 
R&Dt-2 -0.25(0.2) 
F Test 24.74 (0.00) 
m-1 -1.94(0.05) 
m-2 0.47 (0.6) 
Instruments 14 
Hansen Test results 10.94 (0.3) 
Diff-Hansen for GMM 
instruments 
2.83 (0.09) 
Diff-Hansen for iv 
instruments 
2.67 (0.1) 
Note:  a and b show significance at %1, %5 statistical significance level, respectively. Parentheses show standard 
errors. The F Test result is significant at %1 statistical significance level. According to Difference in Hansen Test 
results there is no any misleading instrument.   M1 and m2 denote the Arellano Bond autocorrelation test for order 1 
and order 2, respectively. According to m1 and m2 test results, there is no first and second order autocorrelation at 
%5 significance level. Hansen Test results approved that there is no over-identification problem in the model. t-2 and 
t-13 of gmm instruments were used in the system GMM model. Roodman’s xtabond2 codes were used for estimation. 
In the model, no constant was used. Collapse option was used for the estimation.  
According to the System GMM estimation results, there is significant and lagged relationship between R&D and intra-
industry trade, which is in the one year lagged by %39.System GMM results approve that the R&D expenditures 
growth supports on intra-industry trade growth in lagged term.   
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4. Conclusion 
This paper tries to show empirically whether the intra-industry trade is efficient or inefficient for the subsections of 
the manufacturing sector in Turkey, between 1990 and 2010. Due to the using of balanced panel data method/analysis, 
14 subsections were used in this paper, there is a lagged R&D and intra-industry trade growth relation in the paper. 
The paper contributes to the literature in two ways which are prove to the R&D and intra-industry support in terms of 
product differentiation in the developing country, and empirically show the lagged relation between intra-industry 
growth and R&D growth relationship in the developing country. .  
According to the estimation results, we refused to the first hypothesis of the paper, however, we accept to the 
second hypothesis in significant way. 
The limitation of this paper is there are missing gaps in the subsectors in the manufacturing sector and are not 
available for balanced panel data, and are not enough for estimating to time series analysis and/or more detailed 
analysis in structural way. 
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